In the present work, cytogenetic studies were performed in Corumbataia cuestae, a member of the subfamily Hypoptopomatinae (Siluriformes, Loricariidae). The specimens were collected in the Lapa Stream, a tributary of the Passa-Cinco River (Sao Paulo State, Brazil). It presented 2nϭ54 chromosomes with a karyotype constitution of 14Mϩ10SMϩ3ST/A. Only 2 nucleolar organizing regions were observed in the terminal region of the short arm of the metacentric pair 2. Both were heteromorphic in size, while sequential analyses of the metaphases in Giemsa/silver and Giemsa/C-banding showed that the secondary constrictions correspond to NORs. The constitutive heterochromatin pattern was clearly observed in the nucleolar chromosome pair with large pericentromeric heterochromatic blocks. In the present study the authors report the hypothesis of conservation in the status of the karyotypic macrostructure of the species as compared to other species studied in the subfamily Hypoptopomatinae. Therefore, this study brings a contribution to base the phylogenetic correlations between the Corumbataia genus and other genera in the group.
The family Loricariidae groups nearly 600 reported species distributed through 70 genera and 6 subfamilies. This is probably the most taxonomically complex family among the Siluriformes (Isbrücker 1980) . The subfamily Hypoptopomatinae is the best-known group among the loricariids and it is represented by nearly 70 fish species and 16 genera largely spread across the freshwater courses of South America (Reis and Schaefer 1992 , 1998 , Isbrücker 2001 .
In the last few years, studies concerning taxonomy on the hypoptopomatids have been published, with descriptions of genera and species (Britski 1997 , Garavello et al. 1998 , Reis and Schaefer 1992 , 1998 , Schaefer 1996 , 1997 , Schaefer and Provenzano 1998 ). Yet recently, 2 species were identified in the genus Corumbataia (Britski 1997) ; Corumbataia tocantinensis and Corumbataia cuestae.
Fish from the subfamily Hypoptopomatinae are of small size (most of them less than 60 mm in length), and usually share an adult physiognomy and peculiar morphology in the pectoral ray skeleton (Schaefer 1991) . Also, they choose preferentially lotic waters sites from the streams. This site is usually rich in pebbles and the bottom is filled with sand and forage.
Among the fish families Loricariidae species are scarcely reported on the chromosomes. Cytogenetic studies (Andreatta et al. 1994) demonstrate that most of the Hypoptopomatidae present invariable chromosome number in the diploid form (2nϭ54 chromosomes). Despite this tendency, a diversity concerning chromosome morphology, nucleolar organizing regions (NORs) and constitutive heterochromatin pattern is evident.
In the present study the chromosome characteristics of C. cuestae were analyzed, in particular the karyotypic structure, the NOR and the heterochromatin variability. Our results allow us to establish comparisons with the other reports and, therefore, to infer on the karyotypic evolution of this group.
Material and methods
Two hundred and thirty-one metaphases of Corumbataia cuestae (17 females and 11 males) from the Lapa Stream, an affluent of the Passa-Cinco River a tributary of the Piracicaba River, all belonging to the Parana River basin, were used. The mitotic chromosomes were obtained according to Bertollo et al. (1978) . To detection of the constitutive heterochromatin the protocol developed by Sumner (1972) was followed, and to analysis the nucleolar organizing regions (NORs) the technique of silver staining described by Howell and Black (1980) was used. The chromosome types were classified according to their arm-size ratio, as proposed by Levan et al. (1964) .
Results
Metaphases of 28 specimens of C. cuestae, collected from the Lapa Stream in the municipal district of Itirapina, São Paulo State, Brazil, were analyzed. The diploid number (2nϭ54) was observed with a karyotype structure of 14 pairs of metacentric chromosomes, 10 pairs of submetacentric chromosomes and 3 pairs of subtelocentric/acrocentric chromosomes (Fig. 1) .
Two nucleolar organizing regions (NORs) were observed, both located at the terminal region of the short arm in the metacentric pair 2. The markings were heteromorphic in size (Fig. 1 , boxes a, b and c). After sequential analyses of the metaphases in Giemsa/silver and Giemsa/C-banding it was observed that the secondary constrictions in the second pair of metacentric chromosomes corresponded to the NORs (Fig. 1, boxes d and e) .
The constitutive heterochromatin pattern was similar for both sexes. It was clearly observed in the second chromosome pair large heterochromatic blocks close to the centromere. It corresponds to the NOR-bearing chromosome pair. The constitutive heterochromatin region was located adjacent to the secondary constriction region, which appears with negative C-banding (Fig. 1, boxes f  and g ).
No evidence was found in relation to sex or supra-numerary chromosomes.
Discussion
The shortage of cytogenetic studies in fish, as well as the description of new species, in places of large species variability instigates researchers to develop works on karyotypic characterization and molecular studies. The subfamily Hypoptopomatinae is especially relevant in such concern. Hitherto, the most loricariids, included C. cuestae the object of the present study, was not studied on the cytogenetic point of view. The family Loricariidae presents a large variability in the diploid chromosome number ranging from 2nϭ36 in Rineloricaria latirostris (Giuliano-Caetano 1998) to 2nϭ96 in Upsilodus sp. (Kavalco et al. 2003) ; however, the family Hypoptopomatinae seems to be more conserved since all karyotyped species present 2nϭ54 chromosomes, except for Otocinclus aff. vestitus (2nϭ72) and Hisonotus gibbosos (2nϭ58) (Andreata et al. 2000) . The diploid number (2nϭ54) is also reported in other subfamilies of this group such as Neuplecostominae and Hemipsilichthiinae. C. cuestae presented 2nϭ54 chromosomes as previously reported by Andreatta et al. (1993 Andreatta et al. ( , 1994 for other species of the Hypoptopomatini tribe.
These results also evidenced the occurrence of simple NORs, which, according to Gold (1984) and Moreira-Filho et al. (1984) , have been more frequent among the fish species studied through the present approach. The localization of NORs in a single chromosome pair in this species is a trait also observed in all other species of the subfamily Hypoptopomatinae (Andreatta et al. 1994) . The silver nitrate marking located in the interstitial region of a single large metacentric chromosome pair coincides with that of other species from different genera of this subfamily, such as Otocinclus affinis, Microlepdogaster leucofrenatus, Microlepdogaster sp. and Pseudotocinclus tietensis (Andreatta et al. 1992) . It is assumed that the presence of one pair of NORs or multiple NORs characterize determine fish groups (Almeida-Toledo and Foresti 1985) . Another aspect observed was the size of the heteromorphism in the NORs, also reported by Andreatta et al. (1994) in all other species studied in this subfamily. Polymorphic situations that involve size differences of the markings in homologous chromosomes are very frequent among species that present simple NORs (Foresti et al. 1981) . According to Markovic et al. (1978) , the difference in the NOR sizes between homologous chromosomes is possibly a result a probable tandem duplication of one of the NORs or of uneven cross-overs, possibly being transmitted by inheritance. In this species, the correspondence between NORs and secondary constrictions was evident. This Giemsa staining characteristic is also found in other species of this and other fish groups. Nevertheless, it is important to point out that this kind of relationship, despite very common, is not always present in all fish species (Pa- ganelli 1990). The observable constitutive heterochromatin regions were very tenuous in the centromeric and telomeric regions of some chromosomes, but very clear heterochromatic blocks were restricted to one homologous chromosome pair; this marking corresponding to the NORs. C-banding in karyotypes of other fish species of the subfamily Hypoptopomatinae evidence markings in various chromosomes. In Hypostomus, very evident and pale markings are also frequently found (Artoni and Bertollo 1996) . The results from the present study on the cytogenetics of C. cuestae permit to conclude that the karyotypic macrostructure of the subfamily Hypoptopomatinae is very conserved and contributes to establish the phylogenetic bases for the interrelationships between Corumbataia and other genera of this fish group.
